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2. Two direct methods have been commonly employed,
theoretically inconsistent with one another, though not in every
case noticeably discrepant in practice. The first and simplest of
these may be termed the Inversion of Bernoulli's Theorem, and
the other Laplace's Rule of Succession.
The earliest discussion of this problem is to be found in the
Correspondence of  LeibnLs  and Jac. Bernoulli,1 and its true
nature cannot be better indicated than by some account of the
manner in which it presented itself to these very illustrious
philosophers.   The problem is tentatively proposed by Bernoulli
in a letter addressed to Leibniz in the year 1703.   We can deter-
mine from d priori considerations, he points out, by how much it
is more probable that we shall throw 7 rather than 8 with two dice,
but we cannot determine by such means the probability that a
young man of twenty will outlive an old man of sixty.   Yet is it
not possible that we might obtain this knowledge d posteriori
from the observation of a great number of similar couples, each
consisting of an old man and a young man ?   Suppose that the
young man was the survivor in 1000 cases and the old man in 500
cases, might we not conclude that the young man is twice as likely
as the old man to be the survivor ?   For the most ignorant
persons seem to reason in this way by a sort of natural instinct,
and feel that the risk of error is diminished as the number of
observations is increased.   Might not the solution tend asymp-
totically to some determinate degree of probability with the
increase of observations ?   Nesdo, Vir Amplissime, an specula*
tionibus istis soliditatis aliquid inesse Tibi videatur.
Leibniz's reply goes to the root of the difficulty. The calcula-
tion of probabilities is of the utmost value, he says, but in statisti-
cal inquiries there is need not so much of mathematical subtlety
as of a precise statement of all the circumstances. The possible
contingencies are too numerous to be covered by a finite number
of experiments, and exact calculation is, therefore, out of the
question. Although nature has her habits, due to the recurrence
of causes, they are general, not invariable. Yet empirical calcula-
tion, although it is inexact, may be adequate in affairs of practice.2
1 For the exact references see Bibliography.
1 Leibniz's actual expressions (in a letter to Bernoulli, December 3,1703) are
as follows; Utiiissima est aestimatio probabilitatum, quanquam in exemplis
juridicis politicisque plerumque non tarn subtili calculo opus est, quam accurata
omnium circumstantiarum emimeratione. Cum empirice aestimamus proba-